Stereochemical diversity-oriented conformational restriction strategy. Development of potent histamine H3 and/or H4 receptor antagonists with an imidazolylcyclopropane structure.
The stereochemical diversity-oriented conformational restriction strategy can be an efficient method for developing specific ligands for drug target proteins, especially in cases where neither the bioactive conformation nor the pharmacophore is known. To develop potent H3 and H4 receptor antagonists, a series of conformationally restricted analogues of histamine with a chiral cis- or trans-cyclopropane structure were designed on the basis of this strategy. These target compounds with stereochemical diversity were synthesized from the versatile chiral cyclopropane units (1S,2R)- and (1R,2R)-2-(tert-butyldiphenylsilyloxy)methyl-1-formylcyclopropane (6 and 7, respectively) or their enantiomers ent-6 and ent-7. Pharmacological profiles of these conformationally restricted analogues were shown to be different depending on the cyclopropane backbones. Among the analogues, (1R,2S)-2-[2-(4-chlorobenzylamino)ethyl]-1-(1H-imidazol-4-yl)cyclopropane (11a) with the (1R)-trans-cyclopropane structure has remarkable antagonistic activity to both the H3 (Ki = 8.4 nM) and H4 (Ki = 7.6 nM) receptors. The enantiomer of 11a, i.e., ent-11a, with the (1S)-trans-cyclopropane structure turned out to be a highly potent and selective H3 receptor antagonist with a Ki of 3.6 nM. Conversely, (1R,2R)-2-[(4-chlorobenzylamino)methyl]-1-(1H-imidazol-4-yl)cyclopropane (10a) with the (1R)-trans structure was selective for the H4 receptor (Ki = 118 nM) compared to the H3 receptor (Ki > 10(3) nM). Thus, a variety of compounds with different pharmacological profiles have been developed. These results show that when the structure of the target protein is unknown, the stereochemical diversity-oriented approach can be a powerful strategy in medicinal chemical studies.